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segments.  These  rarely  seen  abnormalities  may  lead  to  serious  life-threatening  complications  such  as
myocardial  infarction,  coronary  perforation  and  death.  Here,  we  present  a case  of  periprocedural  throm-
boembolic  inferior  myocardial  infarction  arising  from  a proximal  right  coronary  artery  saccular  aneurysm
during  a diagnostic  coronary  angiography  in a stable  70-year-old  patient.
©  2012  Japanese  College  of  Cardiology.  Published  by  Elsevier  Ltd.  All rights  reserved.ntroduction
Coronary aneurysms are observed in 0.15–4.9% of patients
ndergoing coronary angiography [1]. Thrombosis, distal
mbolization, and myocardial infarction are reported compli-
ations of this rarely seen anomaly [2]. We present a case of
nferior myocardial infarction after a diagnostic coronary angiog-
aphy of a patient with stable angina caused by embolization
f a thrombus inside a saccular aneurysm of the proximal right
oronary artery.
ase  report
A  70-year-old man  was admitted to our hospital with a diagno-
is of stable angina pectoris ongoing for the previous two  years.
e had a history of type 2 diabetes mellitus, hypertension, and
ypercholesterolemia. He had been taking aspirin, metformin, gli-
lazide, perindopril, and atorvastatin since 2005. His blood pressure
nd heart rate were 160/90 mmHg  and 75 beats/min respectively.
eart sounds were normal, and there were no abnormal ﬁndings
ith systemic physical examination. Electrocardiography was  nor-
al  and transthoracic echocardiography showed left ventricular
ild concentric hypertrophy and left ventricular grade 1 diastolic
ysfunction. Exercise stress testing with Bruce protocol revealed
arly ischemic ST segment depressions in V2–V6 persisting several
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ttp://dx.doi.org/10.1016/j.jccase.2012.07.008minutes into the recovery phase. The patient underwent diagnostic
coronary angiography after checking biochemical and hematologic
laboratory parameters which were all in normal ranges. Coronary
angiography via right transradial approach detected multiple crit-
ical stenoses in the left anterior descending and well-developed
diagonal arteries with a rudimentary left circumﬂex artery which
was totally occluded. Right coronary angiography revealed a critical
stenosis with a saccular coronary aneurysm in the proximal portion
of the vessel (Fig. 1). Left ventriculography was normal. Elective
coronary artery bypass grafting was  planned and the patient was
removed from the catheter laboratory and taken to the service
before discharge. Thirty minutes later, he complained of a resting
chest pain with diaphoresis. Electrocardiography displayed main-
tenance of sinus rhythm with 2–3 mm ST elevations in leads II, III,
aVF and reciprocal ST depressions in leads I and aVL. The patient was
taken into the catheter laboratory again with the diagnosis of acute
inferior myocardial infarction. Initially, in order to exclude aortic
dissection, aortography was performed which showed an intact
right coronary sinus of valsalva and ascending aorta. Then, right
coronary artery (RCA) was canulated with a right judkins 6F guiding
catheter (JR4 6F) and an occlusion in the midportion of well-
developed posterolateral branch with a visible thrombus was seen
(Fig. 2); clopidogrel 600 mg  and aspirin 300 mg  were given orally
and intracoronary 5000 units heparin (5000 units heparin were also
given at the beginning of diagnostic transradial coronary angiogra-
phy) were administered additionally. A 0.014 in. Asahi Soft ﬂoppy
(Abbott Vascular, Santa Clara, CA, USA) guide wire was advanced
across the posterolateral branch but guiding catheter support was
not enough to reach the lesion with a Pronto V3 manual extraction
vier Ltd. All rights reserved.
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iig. 1. Saccular coronary aneurysm (arrow) above the critical stenosis of the prox-
mal right coronary artery.
atheter (Vascular Solutions, Inc., Minneapolis, MN,  USA). For this
eason, JR4 6F guiding was exchanged with a left amplatz 1 guid-
ng catheter and a second ﬂoppy guidewire was passed through
he posterior descending artery for better support. But the attempt
or aspiration of the thrombus with the extraction catheter failed.
fterwards a 2.0/15 mm Sprinter Legend semicompliant balloon
Medtronic, Minneapolis, MN,  USA) was used to reach the postero-
ateral branch and dilate the thrombotic lesion. Thrombolysis in
yocardial infarction 3 ﬂow was restored by the inﬂation of the bal-
oon at 12 atmospheres successfully (Fig. 3). The patient’s chest pain
esolved with resolution of elevated ST segments in electrocardiog-
aphy. Heparin infusion was started and the patient was consulted
y the cardiovascular surgeons for early coronary bypass grafting.
oronary bypass grafting with left internal mammarian artery to
istal left anterior descending artery, aortosaphenous grafts to dis-
al RCA, and diagonal artery was performed successfully on the ﬁfth
ay after admission and seven days later he was discharged from
he hospital under dual antiplatelet therapy with aspirin 300 mg
nd clopidogrel 75 mg  once daily.
ig. 2. Occlusion of the posterolateral branch of the right coronary artery (arrow
ndicating  the thrombus) after diagnostic coronary angiography.Fig. 3. Restoration of thrombolysis in myocardial infarction 3 ﬂow in the postero-
lateral  branch of the right coronary artery via balloon angioplasty.
Discussion
Coronary artery aneurysms are deﬁned as localized coronary
artery dilatations greater than 1.5 times the diameter of adja-
cent coronary segments [3]. This uncommon disorder occurs in
0.15–4.9% of patients undergoing coronary angiography [1]. Most
cases have been detected among male patients and RCA is the most
frequently affected vessel [4].
Atherosclerosis is the etiological cause in approximately 50%
of cases. Kawasaki disease, polyarteritis nodosa, systemic lupus
erythematosus, scleroderma, Takayasu arteritis, Ehler–Danlos syn-
drome, traumatic injury, Behc¸ et’s disease, and congenital heart
diseases are unusual causes reported [5]. In addition, percuta-
neous coronary interventions (PCI) including balloon angioplasty,
stent implantation, cutting balloon angioplasty, directional coro-
nary atherectomy, and pulsed laser coronary angioplasty have been
reported as causes of newly developed coronary artery aneurysms.
According to a report by Bal et al., the incidence of coronary
aneurysms increases in the patients in whom PCI was complicated
with coronary dissections. It is also declared that use of oversized
balloons is a predisposing factor to the development of coronary
artery aneurysms [6].
Although  the exact pathophysiology has not been determined,
inﬂammatory inﬁltration was  shown in histological specimens [7].
Hyperlipidemia, hypertension, and smoking are major risk factors
for the disease. Coronary artery aneurysm is usually detected dur-
ing coronary angiography but multislice computed tomography is
an alternative tool for accurate diagnosis.
Previous reports have demonstrated potential several compli-
cations about coronary aneurysms such as distal embolization of
thrombus, myocardial infarction, perforation of the aneurysmal
segment, ﬁstulization of coronary aneurysm into one of the car-
diac chambers, and sudden cardiac death [3,8,9]. The case we
present demonstrates a periprocedural myocardial infarction pre-
sumably due to embolization of thrombus from the aneurysm in
proximal portion of the RCA. It must be emphasized that coronary
angiography may  reveal serious complications such as myocardial
infarction and intravascular thrombosis in a patient without a coro-
nary aneurysm. Aortography and coronary angiography ruled out a
catheter-induced ostial dissection or plaque rupture. And also hep-
arin was administered to the patient just before diagnostic coronary
cannulation of the coronary arteries which strongly decreases the
risk of catheter-induced thrombosis. The presence of atrial ﬁbrilla-
tion, an intracardiac device, and infective endocarditis as secondary
causes of coronary thromboembolism were all absent in our case.
Contrast media-induced coronary thrombosis may  also be excluded
because clinical manifestations of clot formation and embolization
are uncommon with either ionic or non-ionic contrast agents [10].
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Although the rupture of minor plaques with or without spasm
hat can only be diagnosed using intravascular ultrasound (IVUS)
ay lead to thrombosis, it is also known that coronary aneurysms
ay contain invisible microthrombi that may  induce further
latelet aggregation, thrombosis, embolization, and subsequent
yocardial infarction [11,12].
Although  the ﬁrst diagnostic angiographic views do not contain
 visible thrombus and IVUS was not performed, the absence of the
econdary causes indicates the coronary aneurysm as the source
f thromboembolism in this case. In our opinion, the aneurysm
ontains invisible microthrombi which aggregated by the contrast
njection in a short time.
Treatment of coronary artery aneurysm is still controversial.
urgical intervention, conservative therapy, or percutaneous exclu-
ion of the aneurysmal lumen are suggested options of treatment
epending on the size, location of the aneurysm, and the pres-
nce of intraluminal thrombus [13–15]. Co-existence of obstructive
oronary artery disease is the main determinate of prognosis and
ppropriate treatment. In isolated cases, medical treatment with
ntiplatelet and/or anticoagulant agents is the preferred choice.
oronary vasodilators such as nitrates have not been recommended
ince these agents may  provoke ischemia by increasing epicardial
ilatation in isolated aneurysms [16]. According to the risk of distal
mbolization and rupture, more aggressive approaches have been
uggested particularly for giant aneurysms or coexisting coronary
rtery disease.
Surgery with ligation of the aneurysm and bypass grafting have
een recommended for a long time but there is no agreement
n surgical indications except compression of cardiac chambers
y giant aneurysms or formation of ﬁstulas with severe shunts
17]. Since the aneurysm was small and no clear indication exists,
ypass grafting without ligation of the aneurysm and long-term
ual antiplatelet therapy were planned for our case. Percutaneous
mplantation of covered stents is another interventional approach
nd especially after the development of polytetraﬂuoroethylene
PTFE)  covered stent technology, various successfully treated cases
ave been reported [18–20]. Despite the short-term beneﬁt and
sefulness of covered stents, there is a lack of data regarding the
ong-term outcome of patients treated with covered stents.
onclusionCoronary  artery aneurysms which may  contain thrombus can
omplicate a diagnostic coronary angiography due to the risk of dis-
al embolization and may  lead to myocardial infarction and death.
[gy Cases 6 (2012) e121–e123 e123
This  case report presents a periprocedural myocardial infarction
due to embolization of a proximal RCA aneurysm thrombus which
was successfully treated.
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